Obstructive sleep apnea syndrome is one of the most common types of sleep-disordered breathing in children and is characterized by partial or complete obstruction of the upper airways during sleep with repeated episodes of airflow cessation, reduction in blood oxygen saturation and sleep disruption to restore patency of the upper airways. Because polysomnography, the gold-standard test for the diagnosis of obstructive sleep apnea, is a costly procedure with technical difficulties, home respiratory polygraphy is used as an alternative diagnostic method. This review seeks to summarize the utility of home respiratory polygraphy in detecting obstructive sleep apnea syndrome and to show if it can be used as a substitute for polysomnography in children.
Introduction
Obstructive sleep apnea syndrome (OSAS) is a sleep disorder characterized by partial or complete obstruction of the upper airways during sleep with repeated episodes of airflow cessation, reduction in blood oxygen saturation and sleep disruption to restore patency of the upper airways [1] . It is relatively frequent in children [2] , affecting 1-4% of the pediatric population [3] .
The pathophysiology of OSAS in children is complex and poorly understood. OSAS is characterized by increased upper airway resistance during sleep due to airway narrowing. During daytime, when the patient is awake, the upper airway collapse is prevented by an increased pharyngeal neuromuscular tone [4] . Upper airways obstruction due to adeno-tonsillar hypertrophy is the major risk factor for OSAS in children, and it occurs after repeated upper airways infections [5] . This explains the highest incidence of obstructive sleep apnea between 4 to 6 years of age [1] . Obesity is another important risk factor for OSAS in children due to the increased oro-pharyngeal adipose tissue that will reduce the airways size and will increase airways resistance [6] . Other risk factors for OSAS in children are represented by structural factors related to the skeletal structure of the face (deviated nasal septum, retrognathia or micrognathia, macroglossia, malocclusion, midfacial hypoplasia), neuromuscular factors (hypotonia, cerebral palsy, vocal cord paralysis and muscular dystrophy) [1, 7] . 
Diagnosis of OSAS
Snoring is a common symptom of upper airway obstruction [1] . It may occur alone (simple snoring) or within OSAS. It is essential to distinguish between simple snoring and snoring associated with OSAS [8] .
A person heaving only simple snoring has no other breathing disorders or behavior problems during daytime [1] . It can also be performed at home, having the advantage of leaving the child in its natural sleeping environment, which will improve the comfort and compliance of the patient [1] . Subjects wear the device during all night, and it continuously records the parameters mentioned above. The next day, in the morning, the recording is downloaded and the recorded data can be analyzed automatically using specific software, but also manually.
Sleep events and indices. Understanding the results
According to the AASM Manual for the Scoring Sleep (2017), apnea in adults is defined as a 90% reduction in airflow for at least 10 seconds [14] . In children, apnea is defined as a 90% reduction in airflow for at least 2 breaths duration, even if they are less than 10 seconds duration [14] . The duration of the apnea is measured from the end of the last normal breath to the beginning of the first breath that achieves the pre-event baseline inspiratory excursion [14] . A specific time in seconds cannot be applicable in children because a normal respiration varies from 12 breaths per minute in an adolescent up to 60 breaths per minute in a newborn.
There are three types of apnea: obstructive, central, and mixed apnea.
The definition of obstructive apnea is based on criteria mentioned above plus increased inspiratory effort thorough the entire period of decreased airflow [14] . It occurs when an upper airway obstruction exists. Due to the obstruction, the airflow is reduced, but the thoracic and abdominal respiratory movement are present;
usually is accompanied by a reduction in oxygen saturation (SpO2), followed by an arousal and resume of normal breathing [14] .
Central apnea is common during sleep in children [15] .
Because is frequently seen in healthy children, is scored only if the event lasts ≥ 20 seconds, and is associated with either arousal or ≥ 3% desaturation [14] . There is no obstruction of the upper airways like in obstructive apnea; the problem is in the connection between the brain and the respiratory muscles that controls the breath. The episode of a central apnea is not accompanied by respiratory effort; so the recording will
show an absent airflow with no thoracic and abdominal respiratory movements.
Mixed apnea meets the criteria for apnea in the absence of inspiratory effort in the first part of the event, followed by resumption of inspiratory effort before the end of the apnea [14] . It consists of a central apnea followed by an obstructive component.
Hypopnea is defined as a 30% reduction in airflow; the event lasts at least two missed breath from the end of the last normal breathing amplitude and it is associated with either an arousal or ≥ 3% desaturation [14] .
RP is helpful to confirm the diagnosis of OSAS, but also in assessing its severity by calculating the apneahypopnea index (AHI), oxygen desaturation index (ODI) and respiratory disturbance index (RDI) [16] . [20] . ODI is a good mark for predicting the presence and the severity of OSAS in children [16] . The ODI values can be correlated with AHI [16] and both are used to indicate the severity of OSAS [16, 21] .
RDI reports the respiratory events during sleep (apneas and hypopneas), but unlike the AHI, it also includes respiratory-effort related arousals (RERAs) [22] .
RERAs is defined as a sequence of breaths ≥ 10 seconds characterized by increasing respiratory effort that does not meet criteria for AASM apnea or hypopnea, but do disrupt sleep [22] .
The utility of home RP for the diagnosis of OSAS
PSG is the gold-standard investigation recommended for diagnosis of OSAS. It is a complicated, timeconsuming, expensive procedure [23] and less accessible. Studies have shown that RP can be used as an alternative method to PSG [24] [25] [26] [27] . RP is a portable monitoring device, a home recording device, less expensive and more accessible [1] .
In adult patients, RP can be used as a substitute for PSG [28] . Candela 
Convenience and acceptability
PSG is a complicated procedure. The patient needs to sleep overnight in a sleep laboratory under observation.
The technical equipment used to perform PSG in children is the same used for adults [1] . In pediatric patients, an overnight PSG should be performed in a child-friendly environment, heaving one parent beside the child. It is recommended that the parent should sleep in another bed, because its movements can be confused as coming from the patient and may influence the diagnostic procedure [1] . Home RP has the advantage of letting the child in its natural sleeping environment, improving the comfort and the compliance of the patient [1, 13] . No reports have been published regarding the morbidity or mortality associated with RP [13] . In their study, Goodwin et al. reported some unpleasant things that appeared during the night recording: 40% of parents declared that their child slept worse than usual due to the discomfort caused by the nasal cannula [36] . In his study, Poels et al. also reported that 58% of parents complained that the nasal cannula caused irritation [8] .
Diagnostic limitations
The limitations of RP should always be considered. In pediatric patients, one of the technical challenges is to obtain adequate nasal airflow signal [37] . Some children with sleep-disordered breathing are mouth breathers so, in this situation, the nasal airflow signal is reduced [37] .
Smaller children have difficulties in accepting the nasal cannula, so that will influence the results of RP. Also, the nasal cannula can be removed during sleep due to the child's movements. In a study, Gudnadottir et al.
tried to evaluate the quality of home RP in 60 children with symptoms of sleep-disordered breathing [37] . They found that the majority of home RP performed in the study were unsuccessful and this was due to the loss of the nasal flow signal [37] . The 2015 AASM guidelines, for scoring apneas and a nasal transducer for scoring hypopneas for PSG [38] . In a study made in 201 
Conclusions
Snoring 
